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Abstract
Children with an Autism Spectrum Disorder (ASD) often display impairments in
communication. More specifically, children with ASD may have difficulty developing language
skills, for e.g., delay in verbal behavior, limited echoic skills, and/or lack of functional
communication. A common way to combat this deficit is by increasing vocalizations in these
children. Previous research has used various procedures to attempt to condition vocalizations as
reinforcers, such as stimulus-stimulus pairing, response-contingent pairing (RCP), and operant
discrimination training. Another procedure for conditioning stimuli is observational
conditioning (OC), which is a type of observational learning. However, OC has not been
assessed as a procedure for conditioning echoics as reinforcers. As such, the current compared
the effects of two conditioning procedures, RCP and OC, to determine their efficacy in
conditioning vocalizations as reinforcer and their effect on rate of vocalizations of children with
autism. Three children, ages 5-10 years old, participated in this study. For two participants, both
procedures resulted in an increase in vocalizations; and, a conditioning effect was observed for
two of the participants.
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Introduction
Children with an Autism Spectrum Disorder (ASD) often display impairments in
communication. More specifically, children with ASD may have difficulty developing language
skills, for e.g., delay in verbal behavior, limited echoic skills, and/or lack of functional
communication. A common way to combat this deficit is by increasing vocalizations in these
children. Previous research has used various procedures to attempt to condition vocalizations as
reinforcers, such as stimulus-stimulus pairing, response-contingent pairing (RCP), and operant
discrimination training. Another procedure for conditioning stimuli is observational
conditioning (OC), which is a type of observational learning. However, OC has not been
assessed as a procedure for conditioning echoics as reinforcers. As such, the current compared
the effects of two conditioning procedures, RCP and OC, to determine their efficacy in
conditioning vocalizations as reinforcer and their effect on rate of vocalizations of children with
autism. Three children, ages 5-10 years old, participated in this study. For two participants, both
procedures resulted in an increase in vocalizations; and, a conditioning effect was observed for
two of the participants.
According to Goldstein, Schwade, and Bornstein (2009), vocalizations of typically
developing infants are typically maintained by positive social reinforcement. However, babbling
may also be maintained and shaped through automatic reinforcement (Palmer, 1996; Skinner,
1957). More specifically, speech sounds may acquire reinforcing properties through naturally
occurring pairings with unconditioned reinforcers (i.e., food) such that when the child produces
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sounds that resemble these conditioned auditory stimuli, the auditory products of the sounds
emitted by the child serve as reinforcers for the emission of these sounds. That is, the auditory
product of these vocalizations increases the probability of the child emitting these sounds
again in the future. Given the plausible role of automatic reinforcement on the acquisition of
vocal behavior, one potential procedure for increasing vocalizations in children with ASD is to
condition their vocalizations as reinforcers so that emitting these vocalizations may result in
automatic reinforcement.
Previous research has used various procedures to attempt to condition vocalizations as
reinforcers, such as stimulus-stimulus pairing (SSP; Miguel, Carr, & Michael, 2002), responsecontingent pairing (RCP; Dozier, Iwata, Thomason-Sassi, Worsdell, & Wilson, 2012; Esch et
al., 2009), and operant discrimination training (ODT; Lepper et al., 2013; Petursdottir & Lepper,
2015). SSP is a procedure in which the pairing of a neutral stimulus (e.g., vocalization) and
reinforcer is independent of a response from the participant. More specifically, the SSP
procedure involves pairing a targeted vocal sound (e.g., “buh”) repeatedly with a preferred
stimulus/ reinforcer (e.g., piece of a gummy) to attempt to condition the target sound, “buh”, as
a reinforcer (Carroll & Klatt, 2008; Esch, Carr, Michael, 2005; Miguel, Carr, & Michael, 2002;
Stock, Schulze, & Mirenda, 2008). In this procedure, the participant is not required to emit any
responses for the reinforcer to be delivered. In fact, emission of a target vocalization results in
the reinforcer being withheld to prevent direct reinforcement of the target vocalization. The
conditioning effect of this procedure is then determined by comparing the rate of the target
vocalization prior to and post-pairing sessions. If there is an increase in the rate of the target
vocalization during the post-pairing sessions, then the data show that there is a conditioning
effect. However, previous studies have evaluated many variations of the SSP procedure (i.e.,
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targeted novel or infrequent vocalizations; number of presentation of vocalizations per trial; type
of reinforcer used) and have therefore resulted in mixed outcomes. Some studies have reported
positive outcomes in regard to increasing vocalizations (e.g., Barry, Holloway, & Cunning, 2019;
Carroll & Klatt, 2008; Esch et al., 2009; Miguel et al., 2002), whereas others have not (e.g.,
Caroll & Klatt, 2008; Stock et al., 2008; Yoon & Felicno, 2007). Overall, the research literature
suggests that SSP does not reliably increase vocalizations of children with ASD (Petursdottir,
Carp, Matthies, & Esch, 2011).
Response-contingent pairing (RCP), on the other hand, is a procedure in which the pairing of
a neural stimulus (e.g., vocalization) and a reinforcer is contingent upon the participant emitting a
specified response. That is, in RCP when the participant engages in the specified response (e.g.,
button pressing) the experimenter immediately emits the target vocalization and then delivers the
identified reinforcer. The efficacy of the RCP procedure is typically assessed by comparing RCP to
SSP and/or by including a nontarget stimulus (e.g., a second vocalization) that is not paired with a
reinforcer. Similar to SSP, the efficacy of this procedure is determined by assessing the rate of the
target vocalization prior to and post pairing. Dozier, Iwata, Thomason-Sassi, Worsdell, and Wilson
(2012) assessed whether SSP and RCP were effective procedures for establishing praise as a
conditioned reinforcer with children with disabilities. In study 1, they used an SSP procedure in
which they paired novel praise statements with a reinforcer on a fixed schedule. In study 2, they used
RCP and paired novel praise statements with a reinforcer when the participant completed a specified
task. They found that SSP was not effective in conditioning praise, but that RCP was effective for
50% of the participants. Greer, Pistoljevic, Cahill, and Du (2011) evaluated the effect of RCP to
condition other people’s speech (i.e., a familiar person telling a story) as a conditioned reinforcer for
children with ASD. When
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the participants pressed a button, they heard a familiar person telling a story, whereas pressing
another button resulted in no auditory feedback. The results showed that all participants
demonstrated a preference for listening to stories. Lastly, Lepper and Petursdottir (2017)
evaluated the effects of RCP and SSP on the rate of vocalizations of children with an ASD.
Across all three participants RCP produced a higher rate of target vocalizations than SSP across.
In phase two of the study, they implemented RCP with the target vocalizations previously
assigned to the SSP condition and RCP led to an immediate increase in these vocalizations
across all participants.
Another procedure for conditioning stimuli is observational conditioning (OC), which is a
type of observational learning (OL; Greer & Singer-Dudek, 2008). Observational learning is
defined as the process of acquiring a new skill, or set of skills, as a result of observing another
person contacting the contingencies of reinforcement or punishment for engaging in these
responses (Greer, Singer-Dudek, & Gautreaux, 2006). Observational conditioning thus occurs
when a person observes a model come in contact with a stimulus for the emission of an arbitrary
response (e.g., Greer, Singer-Dudek, Longano, & Zrinzo, 2008; & Singer-Dudek, Greer, &
Schmelzkopf, 2014). In this procedure, the participant cannot see the responses emitted by the
model because a separation/partition wall is placed between the model and the participant. To
determine whether OC is effective, reinforcer assessments are usually completed pre- and postOC sessions to assess whether the neutral stimulus that is delivered contingent on the model’s
arbitrary response has acquired reinforcing properties for the participant (e.g., Greer & SingerDudek, 2008). During the pre- and post- intervention, the correct responses on the performance
and learning tasks are reinforced by the conditioned stimulus used during the experiment (e.g.
string). The increase in correct responding would demonstrate that the conditioned stimulus was
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effective as a reinforcer. An alternative way to assess the effects of OC is by completing freeplay probes both pre- and post-intervention to determine whether engagement is higher with the
stimulus included in the conditioning sessions (e.g. books) in comparison to other concurrently
available items (Singer-Dudek, Oblak, & Greer, 2011). In this arrangement, the stimulus
included in the OC sessions is deemed reinforcing if engagement with that stimulus increases
from pre- to post-intervention play probes. Research literature has shown that the OC procedure
has been effective in establishing various neutral stimuli as a conditioned reinforcer, such as
praise (Greer, Singer-Dudek, Longano, & Zrinzo, 2008), books (Singer-Dudek, Oblak, &
Greer, 2011), familiar voices (Greer, Pistoljevic, Cahill, & Du, 2011), and plastic disc/strings
(Greer & Singer-Dudek, 2008; Singer-Dudek, Greer, & Schmelzkopf, 2014).
Although OC has been found to be effective in conditioning stimuli, research suggests
that certain skills (i.e., imitation, self-awareness, attending, ability to discriminate behavior,
etc.) are necessary for observational learning (OL). For instance, MacDonald and Ahearn
(2015) investigated whether attending to a model, imitation, delayed imitation, and consequence
discrimination are, as suggested by Taylor and DeQuinzio (2012), pre-requisite skills for OL. In
this study, they assessed whether participants acquired skills through OL before and after
potential pre-requisite skills were taught, in a sequential manner, to each of the participants. OL
tests were completed in a pre-assessment and post-assessment manner across all of these skills.
They measured the percentage of correct responses during the participant’s performance on
various OL tasks. The results of the pre-assessment demonstrated that none of the participants
were able to perform all of the OL tasks independently - 67% of the participants performed at
least 1/5 OL tasks independently. One participant performed 2/5 OL tasks independently. After
training, all participants learned the skills and correctly responded with some tasks that received
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no training. This could indicate that the participants needed to acquire all four skills to master
all of the OL tasks. However, because all four skills were taught before the post-training OL
assessment, it is unclear if all, or only a subset of these skills, are in fact necessary. Given that
research suggests that certain repertoires are needed for OL, it is likely that similar skills are
needed for OC, although no research to date appears to have directly evaluated this plausible
relation.
The previously summarized research suggests that various procedures (e.g., SSP, RCP,
OC) may be effective in establishing neutral stimuli as conditioned reinforcers, however, the
efficacy of these procedures varies across studies (e.g., Esch, Carr, & Grow, 2009), population
(e.g., Normand, & Knoll, 2006; Smith, Michael, & Sundberg, 1996), and target stimuli (e.g.,
Longano & Greer, 2006; Miguel, Carr, & Michael, 2002). In addition, research suggests that
RCP may be more effective than SSP in regard to conditioning effect, as well as producing a
higher rate of vocalizations (e.g., Lepper & Petursdottir, 2017). Furthermore, it seems that OC
has not yet been used to condition vocalizations as reinforcers. Therefore, the purpose of this
study was to determine the relative effects of two conditioning procedures –RCP and OC, on
the rate of vocalizations of children with ASD, as well as to determine if any of these
procedures was effective in conditioning vocalizations as reinforcer.
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Method
Participants and Setting
Three children participated in this study. Participants were recruited via flyers distributed via
email and posted at local ABA clinics. Participation eligibility criteria included: a) diagnosis of
ASD or other developmental disability, b) age 3-17 years, c) infrequent vocalizations as determined
by observations, d) limited echoic repertoire as determined by an echoic assessment,

e) basic listener skills (e.g., following vocal directions) as determined by observations, and f)
having the prerequisite skills for observational learning as determined by a direct assessment.
Exclusion criteria included severe problem behavior (e.g., aggression, self-injurious behavior,
etc.). To determine if an individual met participation criteria, a screening questionnaire created
based on the Behavior Language Assessment form (BLA; Sundberg & Partington, 1998) was
completed with each participant’s caregiver (see Table 1; Appendix A). If data attained
through the questionnaire indicated that the individual was likely to meet participation criteria,
consent forms were reviewed with caregivers (see Appendix B). Once signed consent forms
were obtained, the principal investigator, or PI, met with each participant individually to assess
eligibility to provide assent (see Appendix C). To determine if participants had the
comprehension ability needed to provide formal assent, vocal or written, the PI asked the
participants seven questions about personal information and information about the study. If the
participant answered fewer than six questions correctly, they were considered cognitively
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Table 1

Thomas

ASD

ABA

Yes;
Sounds

Arthur

ASD

ABA

Yes;
chained
prompted
mands

Yes

Mozart

ASD

Speech
& OT

Yes;
One word
prompted

Yes

Yes

Sit at Table for5min

Match IdenticalItems

Motor Imitation

Object Imitation

Listener
Responding

VocalImitations

Spontaneous
Sounds

Emits
Vocalizations

Therapy

Diagnosis

Participant

Participant Screening Questionnaire

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

If data attained through the questionnaire indicated that the individual was likely to meet
participation criteria, consent forms were reviewed with caregivers (see Appendix B). Once
signed consent forms were obtained, the principal investigator, or PI, met with each participant
individually to assess eligibility to provide assent (see Appendix C). To determine if participants
had the comprehension ability needed to provide formal assent, vocal or written, the PI asked
the participants seven questions about personal information and information about the study. If
the participant answered fewer than six questions correctly, they were considered cognitively
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impaired and unable to provide written or verbal assent. None of the participants met criteria
to provide written or verbal assent.
To directly assess whether participants met participation criteria, multiple assessments
were conducted including the observational learning skills prerequisite assessment (OLPA), the
Early Echoic Skills Assessment (EESA; Esch, 2008; see Table 2), a brief structured observation,
and an additional brief echoic assessment.
Table 2

Problem
Behavior

Participant

EESA
Score

Listener
Respond
ing
Score

Participant information gathered during initial assessments

Thomas

90%

3

Arthur

80%

23

Mozart

100%

18.5

0

0

3

The purpose of the OLPA was to directly evaluate whether the participants had the
prerequisite skills for OL (MacDonald & Ahearn, 2015; see Appendix D & E; see Figure 1).

9

Percentage of Independent Responding

Arthur
Thomas
100

Mozart

90
80
70
60
50
40
30
20
10
0
Attending to model

Imitation

Delayed imitation

Skills Assessed

Consequence
discrimination

Figure 1. This figure displays percentage of independent responding by each participant on the
OLPA.
More specifically, the OLPA directly assessed four critical skills for observational learning –
attending to model, imitation, delayed imitation, and consequence discrimination. The EESA is a
subtest in the Verbal Behavior Milestones Assessment and Placement Program (VB-MAPP;
Sundberg, 2008). The purpose of the EESA (see Appendix F) was to directly assess the
participants’ current echoic repertoire. The brief structured observation consisted of two 10-min
observations that were conducted to directly assess each participant’s listener responding skills,
as well as to identify potential appropriate target vocalizations to be used in the study (see Table
2; see Appendix G). Following these assessments, the sounds the participants emitted in the brief
observation were then included in a brief echoic assessment conducted to determine each
participant’s ability to echo potential target sounds. During this assessment each sound was
presented 10 times, and the participant’s response was recorded verbatim. Sounds that
participants correctly emitted in 10% or less of the trials were chosen as targets for the
participant.
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All participants in this study were diagnosed with ASD. According to parent report, all
parents reported that neither participant had any vision and/or color blind problems. Thomas was
five-years old and results of the screening assessment indicated he had severely delayed speech
as evidenced by limited echoic skills and infrequent spontaneous vocalizations. Additionally,
according to his caregiver, Thomas was learning to communicate using American Sign
Language (ASL) and through a speech generating application, Proloquo2Go, which was installed
on his iPad. Thomas did not have access to his iPad throughout the study, but did communicate
his wants and needs to the experimenter using basic ASL. On the OLPA, Thomas scored 100%
on attending to model and 90% on imitation, delayed imitation, and consequence discrimination.
Thomas’s overall EESA score was a 3 indicating that his echoic repertoire was at the 0-18months-old range and that he correctly echoed three 1-syllable sounds (i.e., vowels and
consonants) during the assessment. During the structured observation, Thomas’s scored 90% in
the listener responding assessment. Finally, in the brief echoic assessment (see Figure 2),
Thomas scored 10% or less on the following sounds: "mm", "buh", "bee", and "woo". Therefore,
his target sounds were “mm” for OC, “bee” for NT, and “woo” for RCP.
Arthur was 10-years old and results of the screening assessment indicated that he
engaged in vocal responses infrequently, but he could emit prompted chained 3-word mands. On
the OLPA, Arthur scored 90% on imitation and 100% on attending to model, delayed imitation,
and consequence discrimination. His overall EESA score was 23 indicating that his vocal
repertoire was also in the 0-18-month-old age range however he correctly echoed 13 simple
sounds word and 5 2-syllables words and that he emitted an approximation to 9 sounds. During
the structured observation Arthur scored 80% on the listener responding assessment. In the brief
echoic assessment (see Figure 2), Arthur scored 10% or less on the following sounds: “boo”,
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“wa”, “go”, “it”, “dog”, “push”, “up, “window”, “we”, “want”, and “chomp.” Therefore, his
target words were “go” for NT, “it” for OC, and “up” for RCP.

Figure 2. This displays data from the initial brief echoic assessment completed with all of the
vocalizations each participant emitted during the structured observation. The green closed star
symbol represents the selected target sounds.
Finally, Mozart was nine-years old and results of the screening assessment indicated
that he also had limited vocal language. He could emit one-word mands, but typically needed
prompting. However, he had moderate echoic skills. On the OLPA, Mozart scored 100% on
consequence discrimination and 90% on attending to model, imitation, and delayed imitation.
His overall EESA score was an 18.5 indicating that his echoic repertoire was also in the 0 – 18
months old range and that he correctly echoed 10 simple sounds (i.e., vowels and consonants)
12

and four 2-syllable combinations, and that he emitted approximations to eight single and one 2syllable combinations. In the structured observation, he scored 100% in the listener responding
assessment. During the brief echoic assessment (Figure 2), Mozart scored 10% or less on the
following sounds: “no”, “help”, “salt”, “bread”, “butter”, “pee”, “all”, “door”, “one”, “pop”,
“ah-ah”, “open this”, “dee”, “eh-eh”, “tezel”, “eat”, and “wow”. Therefore, his three target
words were “help” for RCP, “bread” for OC, and “door” for NT.
Sessions were conducted in each participant’s home, in a quiet area, which included at
least one table and three chairs. Sessions were conducted in a room, where individuals other
than the participant and experimenter were not present, or, if they were present during a session,
they were told not to interact with the participant while a session was being conducted. Sessions
were conducted one to two days per week, dependent on participant availability.
Materials
Materials for this study included various items that differed across phases and conditions.
During the OLPA, toys (i.e., blocks, trains, puzzles, and stacking cups), 2D identical matching
pictures, and edibles were used. Edibles and varied colored circles were used in the stimulus
preference assessments. Edibles and toys were used during the EESA and the observations.
Arbitrary tasks (i.e., matching 2D pictures of shapes, button pressing, stacking cups, matching
matching colors, 2D identical animals, and target touching) were used during observational
conditioning sessions, response-contingent pairing, the reinforcer assessments, and during social
validity. Additionally, an opaque partition wall was used during the observational conditioning
sessions to prevent the participants from viewing the confederate’s (i.e., another experimenter)
responding. Other materials that were used throughout the experiment included a pen, corresponding
data sheets, video recording device to record sessions for scoring purposes of
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reliability and interobserver agreement, and a phone to operate the Countee™ application, which
was used for data collection.
Response Measurement
The primary dependent variables included frequency of vocalizations (i.e., target, nontarget, and other vocalizations), the frequency of echoics (target and non-target), and the
frequency of listener responding. Target vocalizations were the corresponding target vocalization
for the specific condition being ran (i.e., RCP or OC). Non-target vocalizations were the
corresponding non-target sound chosen for the participant. Other vocalizations were any
vocalization made that was not a target or non-target sound. Data were collected on the
occurrence of these responses during the structured observations, echoic assessment,
conditioning sessions (i.e., OC and RCP), as well as during the reinforcer assessments (i.e., preconditioning, during conditioning, and post-conditioning). These data were summarized as the
cumulative rate per minute (RPM). Listener responding consisted of correctly emitting various
motor movement tasks following the experimenter’s prompt to do so. These data were
summarized as percentage correct for the total number of presented opportunities (10) at the end
of the observation.
Data were also collected on the frequency target touching during the reinforcer assessments.
Target touching was defined as any instance a participant touched one of the circles presented with
an open palm, one finger, or multiple fingers. These data were summarized as RPM. Additionally,
proportional control data were collected. The proportion of control analysis helped identify
differences across conditioning procedures, as well as visually demonstrated differentiation of
responding between the conditioning target response and the extinction response. Data were also
collected item selection during social validity. Item selection was
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defined as pointing to, touching, or grabbing one of the arbitrary response items presented
within 5-s of the onset of the trial. These data were summarized into item selection (percentage
of opportunities) by dividing the number of selections for that specific condition by the total
number of selections chosen for that session. Then, the result number was multiplied by 100 to
get the percentage of item selection.
All data collection was collected by either the PI or trained research assistants using the
Countee™ app and/or the corresponding data collection sheet created by the PI. Research
assistants were graduate students from USF that were required to practice collecting data for a
mock session with the PI prior to scoring sessions on their own.
Interobserver Agreement and Treatment Integrity
Interobserver agreement and treatment integrity were collected by trained observers (i.e.,
research assistants) across all participants. Interobserver agreement was calculated 67% of
sessions with Thomas, 96% of sessions with Arthur, and 93% sessions with Mozart. IOA for the
OLPA, structured observation, preference assessments, EESA, brief echoic assessment, and
social validity was calculated on a trial-by-trial basis by dividing the number of agreements by
the number of agreements plus disagreements and converting the result into a percentage by
multiplying the decimal by 100. Mean IOA across participants for the OLPA, the structured
observation, the color preference assessment, and the social validity assessment was 100%. IOA
collected during the brief structured observation was on listener responding trials only. Mean
IOA across participants for the edible stimulus preference assessment was 96.5% (range, 93100%), for the EESA 98% (range, 98-100%), and for the brief echoic assessment 97.2% (range,
91.6-100%).
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Interobserver agreement (IOA) for the reinforcer assessments completed during the
conditioning evaluation and the conditioning sessions was calculated using proportional
agreement through the Countee™ application’s website. To calculate proportional IOA, the total
observation period was divided into 10-sec intervals. Agreement was calculated by dividing the
small number of responses by the larger number of responses within each interval to create a
ratio. That was done for each interval. Then, the ratios were summed and divided by the total
number of intervals and multiplied by 100 to yield a percentage. The resulting number was the
IOA score for that session. Mean IOA across participants for the reinforcer assessments was
95.6% (range, 88.3-100%), and for the conditioning sessions was 96% (range, 92-100%) for OC
and 97% (range, 90-100%) for RCP.
Treatment integrity (TI) was calculated for 82% of all sessions of the preference
assessment, conditioning sessions, reinforcer assessments with Thomas, 93% of all sessions of
the preference assessment, echoic assessment, conditioning sessions, and reinforcer assessments
with Arthur, and 81% of sessions of the preference assessment, echoic assessment, conditioning
sessions, and reinforcer assessments with Mozart. Treatment integrity was collected by using a
checklist that described the steps the PI should complete during each assessment/session. A
trained observer reviewed the session, either in person or through a recorded session. The
observer would then score whether the PI completed each step correctly by marking a “Y” for
yes and an “N” for no, or “N/A” if it was inapplicable at the time. Then, the percentage of steps
implemented correctly were calculated by dividing the number of steps completed correctly by
the number of total steps in that session, and multiplying by 100. Treatment integrity for the
EESA was not collected. Mean TI across participants for the edible and color preference
assessments was 96.6% (range, 90-100%). Mean TI across participants for the brief echoic
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assessment and the social validity assessment was 100%. Mean TI across participants for prereinforcer assessments completed prior to the conditioning phase was 98% (range, 90-100%),
and for the reinforcer assessments completed throughout and post-conditioning it was 100%.
Mean TI across participants for the conditioning sessions was 96% (range, 92-100%) for OC and
for 96% (range, 92-100%) RCP.
Experimental Design
To assess the effects of OC and RCP on the frequency of target vocalizations and
whether these procedures were effective in conditioning the target sounds as reinforcers, a
multielement design was used. The multielement design was used to compare the target
responding during the two conditions (i.e., RCP and OC) and the control condition (i.e., NT)
during the reinforcer assessments. ent condition they wanted to be in effect for that day.
Procedure
The study began with a caregiver interview to determine if the participants were
appropriate for the study and to identify potential preferred items. Following the questionnaires, the
OLPA, the EESA, and observations were conducted with the participants to directly assess whether
they met participation criteria. The structured observations were also conducted to observe
potential target and non-target responses for each participant. Additionally, an edible stimulus
preference assessment and a color preference assessment were completed as described below
(Fisher et al., 1996; & Heal, Hanley, & Layer, 2009). Lastly, a brief echoic assessment was
conducted determine the participants ability to echo each of the words emitted during the initial
observation. Target and non-target sounds were selected from the echoic assessment results. Once
all the pre-conditioning assessments were completed, conditioning sessions began (i.e., RCP and
OC). The effects of RCP and OC were then evaluated on the frequency and
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reinforcing effects of vocalizations by conducting reinforcer assessments preconditioning, during conditioning, and post-conditioning.
Observation learning pre-requisite assessment (OLPA). To determine if the
participants had the skills necessary to acquire new skills through OL, skills deemed necessary
by MacDonald and Ahearn (2015) were directly assessed. These prerequisite skills included
immediate and delayed imitation, attending to model, and discriminating between consequences.
To meet criteria to participate in this study, participants had to demonstrate each of these skills in
at least 90% of the trials. Each of these skills were assessed in one session consisting of 10 trials
each. During attending to a model trials, the PI attempted to gain the participant’s attention by
stating “Watch me”. The participant’s target behavior during these trials consisted of “orienting
his head towards the PI and making brief eye contact (1-s) within 5-s of the onset of the trial.
Thomas and Arthur both scored 100% independent responding during attending to model.
Mozart scored 90% independent responding. During imitation trials, the participants observed
the PI model a motor action/task and then the participant had to immediately imitate the motor
action/task within 5-s of the experimenter stating “Do this”. All three participants scored 100%
independent responding during imitation trials. During delayed imitation trials, the participants
continued to observe the experimenter model an action/task. However, they had to wait for a 5-s
elapse before the PI to give the vocal instruction “Now it’s your turn”. Then, the participants had
to emit the same action/task within 5-s of the instruction. Thomas and Mozart scored 90%
independent responding during delayed imitation trials, and Arthur scored 100% independent
responding. No consequences were provided for performance during any of these trials;
however, a preferred edible was delivered every 2-3 trials for appropriate session behavior.
During the discrimination trials, the participants were given 5-s to choose the task that had been
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previously followed by positive feedback during the exposure trial. Thomas scored 90%
independent responding during consequence discrimination trials, and Arthur and Mozart
scored 100% independent responding.
Early Echoic Skills Assessment (EESA; Esch, 2008). The EESA was used to directly
identify participants’ echoic repertoire. Participants had to score at least 2 points, but no more
than 25 to meet criteria for participation. The EESA is a subtest of the VB-MAPP (Sundberg,
2008). It is constructed in a developmental sequence, beginning with group 1 – simple one to two
syllable sounds, and ending with group 5 – testing prosody. In each group, the sounds became
more difficult. It involved presenting a sound to the participants and giving up to three
opportunities for the participants to make an echoic response to the sound presented by the PI.
The best response out of the three opportunities was scored as either correct (1 point), as
recognizable (0.5 point), or incorrect (0 points). A recognizable response consisted of an
approximation with an incorrect or missing syllable whereas if the participants failed to respond
or make an unrecognizable sound after the sound is presented by the PI, the response was scored
as incorrect (0 points). There were 100 total possible points to earn. EESA was conducted across
six 10-min sessions with at least a 10-min break between sessions. If the child received a score of
“0” on three consecutive opportunities (i.e., scored “0” on three sounds presented on consecutive
trials), the assessment was terminated and the score was totaled up. EESA was structured in a
free-play format. In other words, the participants still had access to various toys in the
environment and was able to interact with the PI and research assistants. Thomas scored 3 points,
Arthur scored 23 points, and Mozart scored 18.5 points.
Structured observations. To assess for participant eligibility and to observe any
potential sounds to use in the study two structured observations, lasting 10 min each, were
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conducted. The first observation occurred with the participant and researcher seated at a table
and during these observation listener skills were assessed. Additionally, the frequency of all
problem behavior and all vocalizations emitted by the participant was recorded. To assess
listener responding the researcher vocally presented 10 tasks (e.g., “clap your hands”) to the
participant and allowed 5 s for the participant to respond. Problem behavior was defined for each
participant based on information attained through the caregiver during the screening
questionnaire. For Thomas, his problem behavior included elopement, flopping to the ground,
and aggression in the form of biting. Arthur’s problem behavior included flipping items and loud
vocalizations. Mozart’s problem behavior included loud vocalizations, swiping items off the
table, task refusal, and pulling on an individual’s clothing. During the first observation, Mozart
engaged in three instances of task refusal, whereas the other participants did not engage in any
problem behavior during the other observations. The second observation occurred during freeplay and all vocalizations emitted by the participant were recorded, as in the first observation.
These vocalizations were then included in the brief echoic assessment (see below) to identify
appropriate targets for the conditioning evaluation.
Stimulus preference assessment. The results from the Reinforcer Assessment for
Individuals with Severe Disabilities (RAISD; see Appendix H; Fisher et al., 1996), which was
completed by caregivers, were used during the edible preference assessment. An edible preference
assessment was conducted to identify a preferred edible item to be during the RCP and OC
conditions. A paired stimulus preference assessment was conducted (see Appendix I & J; Fisher
et al., 1992) with all participants. Data collected during the preference assessment were item
selection. Item selection was defined as pointing to, touching, or grabbing one of the items
presented within 5-s of the onset of the trial. These data were summarized into a hierarchy from
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highest percentage of selection (most preferred) to lowest percentage of selection (least preferred).
Based on the results of the preference assessment, 2-3 items that were selected the most were
selected to deliver during the conditioning sessions. Gummies and M&Ms were Thomas’s highest
preferred edibles. Goldfish and chocolate chips were Arthur’s highest preferred edibles. Pretzels
and goldfish were Mozart’s highest preferred edibles.
Color preference assessment. A color preference assessment was conducted to identify
if the participants demonstrated a color bias, prior to conducting the reinforcer assessment, which
included various colored cards for target touching (see Appendix K and L). The assessment was
based on Heal, Hanley, and Layer (2009). The purpose of this assessment was to minimize color
bias, if any, in the following assessments by identifying a hierarchy of preferred colors, and
selecting four colors that were neither high nor low preferred. The chosen colors were then
randomly assigned to specific conditions. During the color preference assessment, eight colors
(i.e., green, blue, orange, red, white, purple, black, & yellow) were displayed in a paired stimulus
preference assessment format. Data collected during the preference assessment were color
selection. Color selection was defined as pointing to, touching, or grabbing one of the colored
circles presented within 5-s of the onset of the trial. These data were summarized into a hierarchy
from highest percentage of selection (most preferred) to lowest percentage of selection (least
preferred). Based on the results, four colors that were moderately preferred were chosen. More
specifically, these were the colors that fell in the middle of the preference hierarchy. These were
selected in 40 to 60% of the trials. Thomas’s selected colors were orange (NT), black (RCP),
purple (EXT), and blue (OC). Arthur’s selected colors were white (RCP), yellow (NT), black
(EXT), and orange (OC). Mozart’s selected colors were red (RCP), white (NT), purple (OC), and
black (EXT).
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Brief echoic assessment. The brief echoic assessment was conducted to the participant’s
ability to echo the vocalizations they emitted during the observations (see Appendix M and N). A
session consisted of 10 trials of each sound emitted by the participant during the observations and
trials were alternated rapidly. During each trial, the PI presented the SD “Say …” and then emitted
a sound and/or word to the participant. The participant was allotted 5-s to echo the sound. No
consequences were provided for correct or incorrect responding, but a preferred edible or item was
provided every 2-3 trials for appropriate session behavior. Once all sounds and/or words were
assessed, we calculated the percentage of trials with correct responding for each sound. Each sound
that was correctly echoed in 10% or less the trials was selected for the conditioning phase. The
brief echoic assessment was conducted again after the post-conditioning reinforcer assessments
were completed.
Evaluation of conditioning procedures. During this phase we conducted conditioning
sessions and reinforcer assessments. Two conditioning procedures were evaluated, OC and
RCP (see Appendices O and P) and a sound was randomly assigned to each of these conditions.
In addition, a third sound was assigned as the control sound. This sound was included in the
reinforcer assessments but was not exposed to any conditioning procedures. Reinforcer
assessments were completed pre-conditioning, during the conditioning, and post-conditioning.
Reinforcer assessments. During the reinforcer assessments two colored circles, or links,
were presented, one color corresponding to a condition (i.e., OC, RCP, or Control) and one color
corresponding to extinction. Each target color represented a different consequence if touched by
the participant. More specifically, touching the OC colored circle would result in the participant
hearing the experimenter emit the OC sound, touching RCP colored circle would result in the
participant hearing the experimenter emit the RCP sound, touching the Control colored circle
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would result in the participant hearing the experimenter emit the Control (NT) sound, and
touching the extinction colored circle would result in no consequences. Consequences were
provided on a FR1 schedule. Prior to the beginning of a session, 3 forced exposure trials were
conducted with each of the two available consequences. During forced exposure trials, the PI
stated the SD “Touch a color if you want to”, immediately physically prompted the participant to
touch one of the colored circles, and then the PI provided the associated consequence (i.e. RCP
target sound, OC target sound, nontarget sound, or no consequence). This repeated until the
participant had touched each target three times. After the exposure trials, the reinforcer
assessment session began. Each reinforcer assessment session lasted 5 min. At the beginning of
the session the PI delivered the SD “Touch a color if you want to” and no additional prompts to
emit a target response were provided throughout the session. However, if the participant began
to engage in off-task behavior (i.e., body turned away from PI, or looking away from table for at
least 10-s), the participant was prompted to face the table. Placement of circles remained
constant throughout each session however placement was rotated across each reinforcer
assessment session for all participants. A series of reinforcer assessment sessions with each
sound (OC, RCP, NT) was completed with each participant. Once responding was stable, the
conditioning phase began (see below).
The procedures for the reinforcer assessments completed pre-, during, and postconditioning were identical however the ones completed prior to and post-conditioning were not
preceded by conditioning sessions. In addition, due to an extended gap (1 week) in
implementation of conditioning sessions and the post-conditioning reinforcer assessment
sessions with Arthur, a booster conditioning session, consisting of three trials of the OC
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condition completed immediately prior to the first and fourth post-conditioning OC
reinforcer assessment.
Conditioning sessions. The conditioning sessions were conducted following the preconditioning reinforcer assessment. During the conditioning phase, the OC and RCP
conditioning procedures were implemented. An arbitrary task was assigned to each condition
per participant. The arbitrary tasks selected for OC were tasks the participants had mastered
prior to the study. For Thomas, his tasks were button-pressing (i.e., RCP) and matching 2D nonidentical shapes (i.e., OC). For Arthur, his tasks were button-pressing (i.e., RCP) and matching
2D non-identical shapes (i.e., OC). For Mozart, his tasks were button-pressing (i.e., RCP) and
matching colors with colored clothespins (i.e., OC). Mozart’s original OC task was stacking
blocks, but it was changed to matching colors with colored clothespins at OC session 12 due to
problem behavior associated with the task materials. Each session for both conditioning
procedures consisted of 10 trials, and lasted 3-5 minutes. After 5 consecutive sessions of one
condition, a corresponding reinforcer assessment was conducted.
The termination criteria to terminate conditioning was a) the graph visually displayed a
reinforcing effect (i.e. higher responding) to one of the conditions during conditioning or b) a
maximum of eight RA sessions completed per condition during the conditioning phase. Once
the termination criteria were met for a condition, the corresponding conditioning sessions were
no longer conducted, and the post-conditioning reinforcement assessment sessions were
conducted for that condition.
Observational conditioning. During the OC sessions, a confederate, the participant, and
the primary experimenter were present. The participant sat next to the confederate at a table. An
opaque partition was placed between the participant and the confederate on the table so that
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neither the participant nor the confederate was able to view each other’s responses. However, the
participant was able to see the consequences (model of the vocalization) provided contingent on
the confederate’s completion of the arbitrary task. Prior to the beginning of the trial, the
participant was given a preferred edible for coming to the table. At the start of each trial, the
experimenter simultaneously prompted the participant and confederate to engage in the
arbitrarily selected tasks (e.g. “Match”). For the target participant, no consequences were given
for correct or incorrect responses. For the confederate, correct responses resulted in an
immediate delivery of the target sound emitted by the experimenter five times with 1-s between
presentations (e.g. “ba, ba, ba, ba, ba”). The confederate did not emit any incorrect responses.
Additionally, an edible delivery component was implemented for all participants for appropriate
behavior. More specifically, edibles were given in this condition as reinforcers for appropriate
seating behavior. Edibles were also given once for sitting at the table, between trial 5-7, and then
once again at the end of 10 trials. More specifically, a preferred edible was given for appropriate
session behavior (i.e., appropriately sitting and/or not engaging in problem behavior) prior to
beginning an OC session, between trials 5-7, and at the end of the session. To avoid directly
reinforcing vocalizations and/or correct responding during OC, the experimenter waited 10-s
after correct responding and/or if a vocalization was made prior to delivering the edible. This
component was implemented at the start of OC for all three participants.
Response-contingent pairing. During the RCP sessions, a target response was paired with
a preferred edible. At the beginning of each trial, the experimenter placed the arbitrary task (i.e.,
pressing a button) within reach of the participant on the table. The experimenter waited for the
participant to engage in the task. If the participant did not engage in the task within 5-s, the
experimenter positioned it directly in front of the participant but did not provide any further
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prompts. Immediately after the participant engaged in the task, the experimenter immediately
emitted the target sound five times with a 1-s between presentations. The preferred edible was
delivered simultaneously with the fifth presentation of the target sound. Upon presentation of
the preferred edible, the arbitrary task was removed from the participant’s reach. There was a
15-s intertrial interval to allow for consumption of the edible. To prevent direct reinforcement of
the vocalizations, if the participant emitted the target sound prior to the scheduled delivery of
the preferred edible (i.e. emitting target vocalization while engaging with the arbitrary task or
during the presentation of the preferred item but before scheduled delivery), the delivery of the
reinforcing item was delayed 10-s.
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Social Validity
To assess for social validity of the procedures employed, it was conducted following the
post-conditioning echoic assessment. During this assessment, preference was assessed for each
of the conditions evaluated during the conditioning phase (see Appendix Q). The concurrent
chains preference assessment was based on the procedures discussed in Hanley (2010). A
response restriction component (similar to Hanley et al., 2003) was implemented if the
participant selected the same treatment for three consecutive trials. More specifically, the
treatment that was repeatedly chosen was removed from the choices for one trial, and then
returned to the array for subsequent trials. This procedure was implemented on trials eight and
15 with Thomas, trials four, nine, 13, and 20 with Arthur, and trials four, nine, and 13 with
Mozart.
During each trial of the concurrent-chains preference assessment, three colored cards (38
cm) were presented to the participant. These cards were the same color as the cards associated
with the OC (i.e., blue for Thomas, orange for Arthur, purple for Mozart) and RCP (i.e., black
for Thomas, white for Arthur, red for Mozart) condition plus the color associated with the
extinction (i.e., purple for Thomas and black for Arthur & Mozart) component of the reinforcer
assessment. Prior to completing choice trials, three forced exposure trials for each condition
were completed. During these, the participant was prompted to select one of the cards and then
the corresponding consequence was provided. During the choice trials, the colored cards were
presented on the table and the experimenter instructed the participant to select one. After a card
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was selected, the other cards were removed and the participant was exposed to the consequences
associated with that card. If the participant selected the OC card, the participant was exposed to a
brief session (3 trials) of that condition. If the participant selected the RCP card, the participant
was exposed to a brief session (3 trials) of that condition If the participant selected the extinction
card, the participant and the experimenter sat at the table for 20-s during which no interaction
occurred between the experimenter and the participant. Each selection trial was followed by a
break of 1-min (Arthur) or 30-s (Thomas and Mozart) break. Shorter breaks were provided for
Thomas and Mozart due to their limited availability for sessions. Choice trials were conducted
until a maximum of 20 trials were completed.
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Results
Results of the current study were analyzed via visual inspection across and within
participants, phases, and conditions. Figure 3 depicts the cumulative rate of vocalizations (i.e.,
target, echoic, and other) emitted by each participant during the conditioning sessions.
Vocalizations increased for all participants but patterns of responding varied across participants.
For Thomas, rate of other vocalizations increased to similar levels in both the OC and RCP
conditions, however, rates of the target response increased only in the OC condition. In addition,
neither procedure resulted in an increase in echoic responding. For Arthur, rate of echoic
responding and other vocalizations increased in both the OC and RCP conditions, however, rates
of echoic responding and other vocalizations were higher in the OC condition. Additionally,
neither procedure resulted in an increase in the corresponding target vocalization. Finally, for
Mozart, rate of target response and rate of other vocalizations both increased in the OC and RCP
condition; however, RCP produced a higher rate of other vocalizations and target response than
OC. In regard to echoic responding, neither procedure resulted in an increase in echoic
responding for Mozart.
Figure 4 depicts the percentage of correct responding during the conditioning sessions of OC
and RCP for all three participants. Data were collected on correct responding during each trial on the
Countee™ app. Correct responding was defined as independently and accurately completing the
arbitrary task presented (e.g., pressing the button in RCP or matching 2D pictures in OC) during the
conditioning sessions. The data for all three participants shows variability in
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responding during both conditioning procedures. More specifically, Thomas engaged in correct
responding an average of 66.8% (range, 0-100%) of OC trials and an average of 38% (range, 0100%) of the RCP trials.

Figure 3. This figure displays cumulative response per minute (RPM) of vocalizations per
participant during observational conditioning (left) and response-contingent pairing (right)
sessions.
In addition, correct responding occurred at variable levels across both conditions. Arthur engaged in
correct responding for an average of 92.5% (range, 0-100%) of the OC trials and an average of 60%
(range, 0-100%) of RCP trials. Finally, Mozart’s average correct responding was 26.7% (range, 0100%) for OC trials and an average of 42.5% (range, 0-100%) of RCP trials.
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Thomas

Figure 4. This figure displays the percentage of correct responding (i.e., button pressing,
matching 2D shapes, and/or putting a clothespin on a box) emitted by each participant during
the OC and RCP conditioning sessions across all three participants.
Figure 5 depicts the rate of responding during the reinforcer assessments for all three
participants (left panels), as well as the proportion of control (right panels). The purpose of
including the proportion of control measure was to demonstrate the change in responding during
the reinforcer component in comparison extinction (control) component. For Thomas, during
the pre-conditioning reinforcer assessments, similar levels of responding were observed across
all conditions. In addition, although an initial increase in responding during the RCP condition
was observed, responding decreased and remained low across all reinforcer assessment sessions
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during the conditioning phase. However, responding increased and remained higher for the
target response, as compared to extinction for all of the RCP post-conditioning reinforcement
sessions. The proportion of control data also indicate during the post-conditioning reinforcer
assessment, more target responding occurred, as compared to the extinction response. Both the
rate and proportion of control graphs indicate a reinforcer effect. For Arthur, during the preconditioning reinforcer assessments, no responding was observed across all conditions. During
the conditioning reinforcer assessment an increase in responding during the OC condition was
observed and remained higher than extinction for four sessions, indicating a reinforcer effect for
OC. For RCP no responding was observed until session 28. Following session 28, an increase in
responding for RCP was observed, at higher levels than extinction, demonstrating a reinforcer
effect. During the post-conditioning reinforcer assessment, there was an initial drop in
responding for OC, followed by an increase. Higher rates of responding were observed during
RCP during this phase, as well. Data demonstrated the reinforcer effect observed in the
conditioning-reinforcer assessment phase maintained for both OC and RCP, but RCP
demonstrated a higher rate of responding. The proportion of control data also indicate that during
the post-conditioning reinforcer assessments, responding towards RCP and OC were higher than
extinction. These data also demonstrate a reinforcer effect. For Mozart, during the preconditioning reinforcer assessments, similar levels of responding were observed across all
conditions. During the conditioning-reinforcer assessment, an increase in the RCP condition was
observed initially, but eventually responding decreased. Additionally, extinction component
remained higher in responding across all conditions for the majority of this phase, suggesting no
reinforcer effect. During post-conditioning reinforcer assessment, for RCP higher rates of
responding were observed for the extinction component for most RCP sessions. Similarly, OC
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responses were observed at lower rates, as compared to extinction during this phase. The
proportion of control data indicate RCP was higher than extinction, suggesting a slight reinforcer
effect. Responding initially was higher for OC, as compared to extinction, but did not maintain.
These data also indicate no reinforcer effect occurred.

Figure 5. This figure displays the target response per minute during the reinforcer assessments
(pre-, conditioning, and post-) per participant (left panel) and displays proportional control of
target responses and extinction during the reinforcer assessments (pre-, conditioning, and post-)
per participant (right panel).
Figure 6 depicts the rate of vocalizations during the reinforcer assessments for all
three participants. For Thomas, other vocalizations increased from pre-conditioning to postconditioning across all targets (OC, RCP, and NT). Additionally, there was a slight increase
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across all target vocals in post-conditioning. For Arthur, all vocalizations increased (i.e., target
vocal, echoic, and other vocalizations) from pre-conditioning to post-conditioning during the OC
reinforcer assessments. For RCP and NT, the echoic vocal and other vocalizations increased
from pre to post-conditioning. For Mozart, other vocalizations increased from pre- to postconditioning across all targets. However, target vocals and echoics did not show an increase
across all targets from pre- to post-conditioning.

Figure 6. This figure displays the rate of vocalizations during the reinforcer assessments (pre-,
during, and post-conditioning) across all participants.
Figure 7 depicts the data from the brief echoic assessment completed prior to and after
the conditioning evaluation. During the initial assessment, all participants responded correctly
in 10% or less of the trials. However, during the brief echoic assessment completed postconditioning, correct responding increased for all participants. For Thomas, he initially scored
0% on the OC sound “mm”, 0% on the NT sound “bee”, and 0% on the RCP sound “woo”.
Following post-conditioning, he scored 0% on the OC sound “mm”, 50% on the NT sound
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“bee”, and 50% on the RCP sound “woo”. For Arthur, he initially scored 10% on the OC sound
“it”, 10% on the NT sound “go”, and 10% on the RCP sound “up”. Following post-conditioning,
he scored 70% on the OC sound “it”, 100% on the NT sound “go”, and 60% on the RCP sound
“up”. For Mozart, he initially scored 10% on the OC sound “bread”, 10% on the NT sound
“door”, and 10% on the RCP sound “help”. Following post-conditioning, he scored 60% on the
OC sound “bread”, 50% on the NT sound “door”, and 40% on the RCP sound “help”. Thus, data
show that across participants, eight out of nine target sounds increased from the initial echoic
assessment.
Figure 8 depicts data from the social validity assessment for all three participants. The
data show that none of the participants displayed a strong preference for any of the conditioning
procedures. Thomas selected the RCP condition 50% of trials, control in 33% of trials, and OC
in 17% of trials. These data suggest that Thomas preferred RCP over OC. Arthur selected OC in
60% of trials, control in 5% of trials, and RCP in 35% of trials. His results suggest that Arthur
preferred OC over RCP. Mozart selected control in 70% of trials, OC in 18% of trials, and RCP
in 12% of trials. His results suggest that Mozart preferred the control condition over the other
two conditions.
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Figure 7. This figure displays the percentage of correct responding of the selected target sounds
used in the study during pre-conditioning and post-conditioning brief echoic assessment across
participants.

36

100
80
60

Thomas

40
20
0
RCP

Control
STIMULI

OC

PERCENTAGE OF
SELECTION

100
Arthur

80
60
40
20
0
RCP

Control

OC

STIMULI
100
80
60

Mozart

40
20
0
RCP

Control
STIMULI

OC

Figure 8. This figure displays the results from the social validity assessment for all participants.
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Discussion
This study evaluated the relative effects of two conditioning procedures – responsecontingent pairing (RCP) and observational conditioning (OC), on the rate of vocalizations with
three children with ASD, and assessed if these procedures were effective in conditioning
vocalizations as reinforcer. In this study, both observational conditioning and responsecontingent pairing led to an increase in target vocalizations for two of the three participants.
More specifically, for Thomas, frequency of the target vocalization assigned to the OC condition
increased. In addition, data obtained during the post-conditioning reinforcer assessments
indicated that RCP was effective in conditioning vocalizations as reinforcers. For Mozart, an
increase in the frequency of the target vocalization was observed in the RCP condition.
Additionally, data obtained during the post-conditioning reinforcer assessments indicated that
OC and RCP were effective in stablishing vocalizations as reinforcers for two out of the three
participants.
This study extends the previous literature on conditioning procedures in several ways. First,
this appears to be the first study evaluating the effects of observational conditioning that assessed
the participant’s current repertoire to determine if they had the skills necessary for observational
learning (MacDonald & Ahearn, 2015). The inclusion of similar prerequisite skills assessment in
future will help determine individual characteristics that may be associated with the efficacy of
conditioning procedures. Second, this study appears to be the first to evaluate the effects of
observational conditioning with individuals with an ASD. In previous studies,
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participants included children with other health impairments (i.e., Greer et al., 2008), mild to
moderate language or developmental delays (Singer-Dudek, Oblak, & Greer, 2011), or other
disability (Greer et al., 2008). In addition, in the current study, RCP and OC were used to
condition vocalizations as reinforcers whereas in previous studies the neutral stimuli included
praise (Dozier et al., 2012; Greer et al., 2008), recorded voices (i.e., voices recorded reading
stories for auditory feedback; Greer, Pistoljevic, Cahill, & Du, 2011), books (Singer-Dudek,
Oblak, & Greer, 2011), and discs and strings (Greer & Singer-Dudek, 2008).
Procedures employed in this study also differed from those employed in previous
research. For instance, in the current study confederates in the OC sessions were research
assistants (i.e., college aged individuals) whereas in previous studies employed same-aged peers
like previous research (Greer et al., 2008; Greer & Singer-Dudek, 2008). Given that in these
previous studies OC was effective in conditioning praise for all two participants and conditioning
discs and strings for all six participants, it is plausible that characteristics of the confederate (e.g.,
age, gender, etc.) may correlate with the efficacy of this procedure. The current study also set
specific criteria for ending conditioning sessions, a) the graph visually displayed a reinforcing
effect (i.e. higher responding) to one of the conditions during conditioning or b) a maximum of
eight RA sessions (40 trials) completed per condition during the conditioning phase. In SingerDudek et al. (2008), conditioning was implemented until the termination criteria, individually
determined, were met. More specifically, for one participant conditioning was terminated when a
decrease in correct responding and increase in non-vocal mands for two consecutive sessions
was observed. For another participant, conditioning was terminated when increases in non-vocal
mands across 3 consecutive sessions was observed. Given the differing criteria for terminating
conditioning, our study also differentiates from previous studies in regard to the number of
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conditioning trials that were conducted. For instance, In the studies by Singer-Dudek et al., and
Greer and Singer-Dudek, each participant was exposed to 90 to 300 conditioning trials,
completed across nine to 30 conditioning sessions. In the Lepper and Petursdottir (2017), 20
randomized sound presentations were implemented that included 10 target and 10 nontarget
sound presentations. Conversely, in the current study, an average of 733 (range, 600-800)
conditioning trials were completed with each participant. More specifically, the average
conditioning trials conducted for OC was 333 trials (range, 200-400) and all participants
completed 400 RCP conditioning trials. Additionally, RCP sessions only consisted of 10 target
sound presentations. It is possible the number of conditioning trials influences the
effectiveness of the conditioning procedure.
Additional differences between the current study and previous research is the inclusion of a
reinforcer assessments during the conditioning phase and the format of the control condition. In
regards to the reinforcer assessments, in previous studies these were completed only before (preconditioning) and following (post-conditioning) conditioning (Greer et al., 2008; Greer & SingerDudek, 2008; Singer-Dudek et al., 2008). The inclusion of these assessments during the conditioning
phase allowed us to end the conditioning phase sooner for one of the participants.

In the current study, the NT (control) response was only included in the reinforcer
assessments whereas in previous studies, the NT vocalization was also presented during the
RCP conditioning sessions. Furthermore, a NT vocalization was either interspersed during
pairing trials with the target vocalization (Barry, Holloway, & Gunning, 2019; Esch et al.,
2009), was not used (Carroll & Klatt, 2008), or simply measured (Esch et al., 2005). Results of
our study suggest that inclusion of NT vocalizations in the reinforcer assessments may suffice to
demonstrate experimental control.
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There are several limitations to the current study. First, because a multielement design
was employed, it is possible some of the results are due to a carry-over effect. However, given
that a reinforcer assessment was completed after a block of five conditioning sessions was
completed, carry over effects are less likely. Another potential limitation is data were not
recorded on participants’ attending responses during the conditioning sessions. It is possible
incorrect responding during the conditioning sessions and lower responding during the
reinforcer assessment were due to participants not attending to the task, as opposed to a potential
lack of a conditioning effect. Future research should record data on attending and consider
waiting until the participant is attending to present a conditioning trial.
Another limitation is the potential aversive properties of the conditioning procedures due
to the lack of reinforcement for correct response. Anecdotally, OC conditioning sessions began
to appear aversive for Thomas and Mozart. For instance, Thomas would repeatedly sign “potty”
at the on-set of the OC condition session and would attempt to elope from the study room instead
of going to the bathroom, as well as swiping the OC materials off the table. Regarding Mozart,
he would slide out of his chair and crawl under the work desk or engage in other task refusal
related behaviors during OC condition sessions. To minimize problem behavior occurring during
the OC conditions, an edible was delivered for appropriate session behavior during the OC
condition. However, it was only used during OC. Future research should evaluate using an edible
component with OC and RCP or other ways to minimize problem behavior in OC sessions.

Additionally, an extinction effect could also explain the variability of correct responding
when completing the arbitrary task in OC sessions (i.e., extinction-induced variability), as
participants’ correct response during the conditioning sessions was not reinforced. Previous
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research has noted that observational conditioning may result in an extinction effect across
conditioning sessions (Greer & Singer-Dudek, 2008; Singer-Dudek et al., 2008). More specifically,
although responding increases initially, due to the lack of reinforcement these responses either
decrease or cease to occur. For instance, in the current study, correct responding during observational
conditioning was variable for two out of three participants and decreased for the third participant,
Thomas. Future research should assess the effects of delivering a reinforcer for correct responding
during the OC condition. Another suggestion for future research could be to include an edible
component when implementing observational conditioning sessions to avoid aversiveness, by
providing an edible for appropriate table behavior. Additionally, future research should consider
combining RCP with direct reinforcement of vocalizations to increase the likelihood of this
procedure to increase the rate of vocalizations.

Overall, the current study demonstrated that both response-contingent pairing and
observational conditioning can be effective in increasing vocalizations in children with ASD
and that, at least in some cases, these procedures can establish vocalizations as conditioned
reinforcers. In regard to clinical implications, it is not time-consuming to implement in a clinic
setting. Conducting five sessions of conditioning sessions and one reinforcer assessment would
take 30 minutes. Additionally, both procedures resulted in an increase in vocalizations for all
participants. Therefore, these interventions may be beneficial and appropriate to conduct in a
clinical setting with individuals who have limited vocal repertoire or who do not vocalize.
However, echoic responding did not increase during conditioning. Therefore, an additional
component, such as direct reinforcement, should be combined with the current procedures to
help increase echoic responding and other vocalizations.
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Appendix A: Participant Screening Questionnaire
Instructions: Read each question below and answer accordingly. If the item has a Yes or No beside it, circle the
correct answer. After all answers are completed, calculate the participant’s score.
Child’s Name:
Age:
Date:
Medical Information:
Does your child have an ASD Diagnosis?

Y

N

Y

N

Y

N

Y

N

Can your child imitate at least some of the words you say? (e.g. will repeat a few or
approximate some sounds or words)

Y

N

Can your child follow simple 1 step directions (e.g. “touch your toes”, “clap your
hands”, or “get your shoes”, etc.)?

Y

N

Can your child copy your actions with toys or items if you tell him/her “do this”? (E.g.
if you push a toy car back and forth and then tell your child “do this”)

Y

N

Can your child copy simple motor movements when you say “Do this”? (E.g. you say
“do this” and clap your hands or say “do this” and you stomp your feet)

Y

N

Can your child match identical objects to objects, pictures to pictures, or pictures to
objects if you tell him/her to “match” (e.g. can match at least 2 objects or pictures to a
sample)

Y

Is your child able to sit at a table or on the floor and do simple tasks with an adult (E.g.
give 1-5 responses without disruptive behavior)?

Y

If marked “N”, does your child have a developmental disability (officially diagnosed)
and if so, what is it?
Does your child currently receive any therapy (i.e. behavior/ABA)?
Pre-Screening Questions:
Does your child ever use any words?
If yes, please describe the amount of words and give an example of what he/she says.
If no, does your child spontaneously say sounds (e.g. makes a few speech sounds at a
low rate)?
If yes, please list some sounds you have heard.

Please list any disruptive behaviors that your child displays (e.g. hitting others/self,
biting, falling to ground, making loud noises, crying, etc.)
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N

Unsure

N

Appendix B: Consent Form
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50

51

52

53

Appendix C: Cognitive Impairment Assessment

In order to determine that the child is unable to provide assent due to cognitive impairment,
we will complete the cognitive impairment assessment below.

In the cognitive impairment assessment, we will ask the child a series of questions. If the
participant answers fewer than six questions correctly, they will be considered cognitively
impaired and unable to provide written or verbal assent. If the participant answers six or more
questions correctly, they will be considered capable of providing written or verbal assent.

Questions

Did the child respond correctly?

What’s your name?

Y

/

N

How old are you?

Y

/

N

What day is it?

Y

/

N

What is this study about?

Y

/

N

What kinds of things will you get to do?

Y

/

N

What can you say if you want to be in this study?

Y

/

N

What can you say if you don’t want to be in this

Y

/

N

study?

Number Correct:__________
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Appendix D: Observational Learning Prerequisite Assessment and IOA

Instructions: We will be assessing skills necessary for OL to determine whether potential participants
will be able to complete the OC condition. Take data on performances of each skill during each trial. In
order for the child to participate in the study, child must meet goal of at least 90% across skills. Mark
“+” for independent/correct responses and mark “-“ for prompted/incorrect responses.
Child’s Name:

Date:

Circle One: Experimenter

IOA Collector

Specific Skill:

Trials

Attending to Model (i.e., participant’s head
oriented towards model and providing brief
eye contact for 1-s)
Imitation (i.e., the participant immediately
repeating the correct modeled task/action
following the experimenter’s model of an
action.
Delayed Imitation (i.e., After the 5-s delay
between the model’s task/action and the
experimenter stating the S D “It’s your turn”,
the participant repeating the correct modeled
task/action with the corresponding materials in
front of the participant.

Consequence Discrimination (i.e., the
participant engaging in the response that had
been previously followed by positive feedback
when imitated by the model and refraining
from engaging in the task/action that was not
followed by reinforcement.

IOA Summary:

___/10 x 100 = ___% agreement
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% Correct:

Appendix E: OL Prerequisite Assessment Treatment Integrity Checklist
Step

Description

Trial #
1

Trial #
2

Trial #
3

Trial #
4

Trial #
5

Trial #
6

Trial
#7

Trial
#8

Trial
#9

Trial
# 10

1

Experimenter
prepares materials

i.e., arbitrary task &
partition

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

2

Experimenter will
bring the participant
to the table

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

3

Experimenter will
sit on the opposite
side of the
participant

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

4

Experimenter will
make sure the
participant is
attending

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

5

Experimenter
engages in a task
and/or does an
action

YN

N/A

N/A

N/A

N/A

YN

YN

YN

YN

YN

6

Experimenter gives
instruction
participant to
imitate

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

E.g., Says “Watch
me” or “Participant
Name”

“Okay. Now your
turn.”
Or “Do this”

7

During delayed
imitation trials,
experimenter waits
x amount of
seconds before
giving the
instruction to the
participant to
imitate

8

During consequence
discrimination trial,
the experimenter
gives the participant
an allotted amount
of time to complete
task

9

Experimenter does
not deliver
consequences for
participant’s
performance

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

10

Experimenter
delivers preferred
edible to the
participant every 23 trials for
appropriate session
behavior

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

11

Experimenter
collects data on
each target skill

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

12

When finished,
experimenter writes
the percentage
correct in

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

“It’s your turn. Do
this”

I.e., attending to
model, imitation,
delayed imitation,
and consequence
discrimination
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corresponding box
on data sheet

PI Summary: ____________/120 steps

_____________ % correct steps
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Appendix F: Early Echoic Skills Assessment (Esch, 2008)
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Appendix G: Brief Observation for Screening
Instructions: We are assessing the child’s skills to determine whether he/she meets participant
criteria. We will conduct a 10-min free play session, where the child has access to various leisure
items. In order to be able to participate in study, child must meet goal of at least 80% correct of
opportunities. Mark “+” if child does the skill independently and mark “-“ if child needs
prompting for the skill. To measure infrequent vocalizations, Countee™ app will be used and the
results will be written in the corresponding box for vocalizations
Child’s Name:

Date:

Specific Skill:

Presented Opportunities

Listener Responding (E.g. “Sit down”,
“Clap your hands”)

%
Correct
Y

Vocalizations (if any)
Vocalizations:

Type of Vocalizations:
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Goal
Met?
N

Appendix H: RAISD (Adapted & modified from Fisher et al., 1996)
Reinforcement Assessment for Individuals with Severe Disabilities (RAISD)

Student’s Name:
Date:
Recorder:

The purpose of this structured interview is to get as much specific information as possible from the informants (e.g.,
teacher, parent, caregiver) as to what they believe would be useful reinforcers for the student. Therefore, this survey asks
about categories of stimuli (e.g., visual, auditory, etc.). After the informant has generated a list of preferred stimuli, as k
additional probe questions to get more specific information on the student’s preferences and the stimulus conditions
under which the object or activity is most preferred (e.g., What specific TV shows are his favorite? What does she do
when she plays with a mirror? Does she prefer to do this alone or with another person?)

We would like to get some information on _______’s preferences for different items and activities.

1.

Some children really enjoy looking at things such as a mirror, bright lights, shiny objects, spinning objects, TV, etc. What are the things
you think ________ most likes to watch?

Response(s) to probe questions:

3.

Some children really enjoy certain food or snacks such as ice cream, pizza, juice, graham crackers, McDonald’s hamburgers, etc. What are
the things you think _________ most likes to eat?

Response(s) to probe questions:

7.

Some children really enjoy feeling different sensations such as splashing water in a sink, a vibrator against the skin, or the feel of air blown on
the face from a fan. What activities like this do you think ________ most enjoys?

Response(s) to probe questions:

9.

Some children really enjoy certain toys or objects such as puzzles, toy cars, balloons, comic books, flashlight, bubbles, etc. What are
_________’s favorite toys or objects?
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Response(s) to probe questions:

10.

What are some other items or activities that __________ really enjoys?

Response(s) to probe questions:

After completion of the survey, select all the stimuli which could be presented or withdrawn contingent on target behaviors during a session or
classroom activity (e.g., a toy could be presented or withdrawn, a walk in the park could not). Write down all of the specific information about
each selected stimulus on a 3” x 5” index card (e.g., likes a female adult to read him the ‘Three Little Pigs’ story.) Then have the informant(s)
select the 16 stimuli and rank order them using the cards. Finally, list the ranked stimuli below.

1.

9.

2.

10.

3.

11.

4.

12.

5.

13.

6.

14.

7.

15.

8.

16.

Notes:
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Appendix I: Paired-Stimulus Preference Assessment (Edibles)
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Appendix J: Paired-Stimulus Preference Assessment Treatment Integrity Checklist

Step

Description

1

Prepare
Materials

2

Items are put
in a random
array and
equal
distance from
each other
Experimenter
sits across
participant
Present items
to client
Experimenter
provides
instruction to
participant
Researcher
gives the
chosen item
to the
participant
Researcher
records
selected item
Experimenter
removes the
previous
chosen item
and repeats
steps 4-7
until all items
have been
chosen
Experimenter
calculates
percentage of
selections for
each item

e.g., data sheet,
timer, edibles,
and/or
tangibles
No item should
be closer to the
participant than
another item

3

4
5

6

7

8

9

Trial
#1
YN

Trial
#2
YN

Trial
#3
YN

Trial
#4
YN

Trial
#5
YN

Trial
#6
YN

Trial
#7
YN

Trial
#8
YN

Trial
#9
YN

Trial
# 10
YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

e.g., “Pick
one”

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

Allow 15s for
consumption of
edible or 30s
access to
tangible

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

TI Summary: ____________/45 steps

_____________ % correct steps
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Appendix K: Color Preference Assessment (Paired-stimulus) Data Sheet
Subject: ___________ Observer Name: ____________

Date: ____________

Item Type: _________________
Stimuli
1.

2.

3.

4.

5.

6.

7.

8.

Circle the item number chosen by a participant. Place a checkmark in NR if no response.
Trial #

Left

Right

1

1

2

2

4

3

3

5

6

4

8

7

5

3

1

6

7

5

7

6

8

8

2

4

9

1

6

10

3

2

11

4

5

12

6

7

13

8

1

14

2

5

15

7

3

16

4

8

17

3

5

18

2

1

19

7

4

20

6

8

64

NR

Item 1:

/5 =

Item 4:

/5 =

Item 5:

Item 7:

/5 =

Item 8:

Item 2:

/5 =
/5 =

IOA: ____/20 = ____x100 = ____%
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/5 = Item 3:

/5 =

Item 6:

/5 =

Appendix L: Color Preference Assessment Treatment Integrity
Treatment Integrity
Experimenter Experimenter
At the end of
Bring
states
marks down Experimenter
20 trials,
Presents
Prepare Participant
“Touch
the
repeats steps experimenter
Trials
a pair of
Materials
to the
which one
participant’s 3-5 for 20
scores
2 colors
Table
you like the
selection on trials
everything
best”
data sheet
on data sheet
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

66

Experimenter
picks four
colors

Treatment Integrity: ____/160 = ____ x 100 = ____%
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Appendix M: Brief Echoic Assessment Data Sheet
Pre-Conditioning Requirement: Correct responding should be at 10% or below
Word
or
Sound

Probe
1

Probe
2

Probe
3

Probe
4

Probe
5

Probe
6

Probe
7

Probe
8

Probe
9

Probe Total
10

Probe
5

Probe
6

Probe
7

Probe
8

Probe
9

Probe Total
10

Sound 1: ___/10 x 100 = ______% correct
Sound 2: ___/10 x 100 = ______% correct
Sound 3: ___/10 x 100 = ______% correct
Post-Conditioning Probe
Word
or
Sound

Probe
1

Probe
2

Probe
3

Probe
4

Sound 1: ___/10 x 100 = ______% correct
Sound 2: ___/10 x 100 = ______% correct
Sound 3: ___/10 x 100 = ______% correct

68

Appendix N: Brief Echoic Assessment Treatment Integrity Checklist
1

2

3

4

5

6

7

Step
Experimenter
gains
attention from
participant
Experimenter
emits one of
the three
sounds.
Experimenter
waits the
allotted time
for the
participant to
echo the
sound
Experimenter
does not
reinforce
correct
responding
Experimenter
records Y/N
for
participant’s
response
Experimenter
repeats 1-5
until each
sound has
been emitted
from
experimenter
Experimenter
calculates
percentage of
correct
responding

Description
E.g. call participant’s
name

Trial # 1
YN

Trial # 2
YN

Trial # 3
YN

Trial # 4
YN

Trial # 5
YN

E.g., OC target
sound, RCP target
sound, Nontarget
sound
I.e., 5-s

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

i.e. does not give
praise for correct
responding and does
not prompt for
incorrect responding

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

YN

I.e., experimenter is
rapidly alternating
between the three
sounds

PI Summary: ____________/35 steps

_____________ % correct steps
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Appendix O: Sample Reinforcer Assessment PI Checklist

Step

Description
i.e., associated
colored cards to
the conditions

Session # 0 (Exposure
Trial)
YN

Session #
1
YN

Session #
2
YN

Session #
3
YN

Session
#4
YN

Session
#5
YN

Session
#6
YN

YN

YN

YN

YN

YN

YN

YN

1

Experimenter
prepares materials

2

Experimenter will
bring participant to
the table

3

Experimenter will sit
across from the
participant

i.e., 5-s

YN

YN

YN

YN

YN

YN

YN

4

Experimenter will
present the 2 “target
and EXT” circles in
front of the
participant

i.e., random array
and equal distance
from each other

YN

YN

YN

YN

YN

YN

YN

5

Experimenter use the
first trial as an
exposure trial for the
participant

6

Experimenter sets
the timer for the
allotted time of
session

i.e., 5 min

YN

YN

YN

YN

YN

YN

YN

7

Experimenter will
state instruction

i.e., “Touch one if
you want to”

YN

YN

YN

YN

YN

YN

YN

8

Once a target is
touched, the
experimenter will
emit the correct
corresponding sound

e.g, blue circle =
extinction; green
circle = OC target
sound, etc.

YN

YN

YN

YN

YN

YN

YN

9

Experimenter records
data

i.e. Countee™
App

YN

YN

YN

YN

YN

YN

YN

10

Experimenter repeats
steps 8-10 until timer
goes off

YN

YN

YN

YN

YN

YN

YN

11

Experimenter
calculates the total

YN

YN

YN

YN

YN

YN

YN

e.g., OC target
sound, RCP target
sound, Nontarget
sound

YN

TI Summary: ____________/61 steps

_____________ % correct steps
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Appendix P: Response-Contingent Pairing Session Treatment Integrity

PI Summary: ____________/120 steps

_____________ % correct steps
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Appendix Q: Observational Conditioning Session Treatment Integrity

TI Summary: ____________/170 steps

_____________ % correct steps
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Appendix R: Social Validity Assessment Data Sheet
Name: _______________ Date: _________ Primary Investigator/IOA Assistant
Reliability: ____/____ = _____%
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Reliability_____

Appendix S: Social Validity Treatment Integrity
Treatment Integrity

Trials

Pr
ep
ar
e
M
at
eri
als

Card
s are
sprea
d out
on
the
table
equa
l
dista
nce
from
each
other

Experim
enter
brings
participa
nt to
table

3
Expos
ure
trials
are
condu
cted

Experim
enter
states
“Touch
a card if
you
want to”

Experim
enter
collects
data on
participa
nt’s
selectio
n of
card

Exposure
(3 trials)
1
2
3
4
5
6
7
8
9
10
11
12

74

Once
card is
selected
,
experim
enter
takes
the
particip
ant into
the
same
room
the
conditio
ning
session
was
conduct
ed

Partici
pant is
expose
d to a
brief
sessio
n (3
trials)
of the
selecte
d card
conditi
on

If
particip
ant
selects
control
card,
the
particip
ant is
taken
into a
room
for 20-s
with no
interacti
on from
experim
enter

Experim
enter
repeats
steps 59 until
visual
inspecti
on of
data or
reach of
maximu
m 20
trials

13
14
15
16
17
18
19
20
Treatment Integrity: _____/180 = ____ x 100 = ____%
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Appendix T: IRB Approval Letter
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